Involvement of alpha- and beta-noradrenergic receptors in the effects of hippocampal vasopressinergic treatment on retrieval and relearning.
Biochemical investigations show that vasopressin interacts with noradrenalin to potentiate noradrenalin-induced accumulation of cyclic-AMP in the hippocampus, via the beta-adrenergic receptors. We previously showed in BALB/c mice that the effects of vasopressin (bilaterally injected at a 25-pg dose) in the ventral hippocampus were more effective than in the dorsal hippocampus on the retrieval and relearning of a Go-No Go visual discrimination task. Considering our results and those reported by biochemical investigations, we evaluated possible noradrenergic-vasopressinergic interaction in the ventral hippocampus under our behavioral conditions. To do so, we first explored the effects of propranolol and phentolamine, antagonists of beta- and alpha-adrenergic receptors, respectively. Second, we assessed the modifications in the vasopressin-induced improvement of retrieval and relearning by pretreating the subjects with either propranolol or phentolamine. Third, we tested the treatments in a locomotor activity task to determine whether the effects demonstrated in the two preceding experiments could be partially due to locomotor alterations by the drug. The results indicated that bilateral injection of propranolol (1 microgram on each side), which did not appear to affect the retention performance itself, completely blocked the enhancement of retrieval and relearning resulting from the vasopressin treatment. In contrast, bilateral injection of phentolamine (1 microgram on each side), which moderately improved retrieval, enhanced the vasopressin effect. The present results lend further support to the view that both noradrenalin and vasopressin play important roles in retrieval and relearning processes. More importantly, they provide additional support for the functional interaction of the noradrenergic and vasopressinergic hippocampal systems.